The aim of this study was to investigate the performance of the recent EQ-5D-Y instrument compared with the standard EQ-5D in assessing the health-related quality of life of high school children in Cape Town. Either the EQ-5D or the EQ-5D-Y was given to high school children. The sample consisted of 521 respondents. The EQ-5D-Y was found to be superior in that there were statistically significant fewer missed item responses, both in the domains and the health status Visual Analogue Scale (VAS). A grade differential was noted with more missing responses in the lower grades, particularly with the EQ-5D. More children reported problems with the mobility, self-care and anxiety and depression domains when responding to the EQ-5D-Y. In addition, the mean VAS score was marginally greater using the EQ-5D-Y. The EQ-5D-Y performed better than the EQ-5D, particularly in the younger children, and should be used in early secondary school. The EQ-5D-Y generated a wider range of responses in both the domains and the VAS, and may be more responsive than the Adult version. The two seem to give different results and consequently should be considered two related but separate instruments.
Introduction
There is an increasing recognition of the value of measuring quality of life and, more specifically, Health-Related Quality Of Life (HRQoL) in the monitoring of intervention and rehabilitation in children with medical conditions (Barnes and Jenney, 2002) , and typically proxy reports from parents on HRQoL have been used (Stolk et al., 2000; Waters et al., 2003) . However, research on the use of parents or other proxy respondents reveals discrepancies in how adults and children perceive the health of the child (Panepinto et al., 2005) . It would seem necessary to use HRQoL measures that target children, couched in terms that children can understand and presented in a format to which children can respond appropriately.
The EQ-5D has gained acceptance as a valid and reliable measure of adult HRQoL (Brooks, 1996) , in different cultural settings (Mkoka et al., 2003) and through the use of proxy, in different age groups (Stolk et al., 2000) . The EQ-5D consists of five domains of functional impairment: mobility, self-care, usual activities, pain/discomfort and anxiety/depression. The respondent has the option of reporting no problems, some problems or severe problems in each of these domains. Each participant is required to fill in a Visual Analogue Scale (VAS), which ranges from 0, worst health state imaginable to 100, best health state imaginable.
In recognition of the need to have a child-friendly version of the EQ-5D, Hennessy and Kind (2002) presented work to the 2003 Plenary Session of the EuroQoL Group, which had been carried out by adapting the EQ-5D for use within a paediatric population aged 7-17 years . The child-friendly version of the EQ-5D was tested on 524 children in the UK between the ages of 11 and 15 years, and was revised after receiving feedback from the children on the language used in the instrument.
Subsequent to this study, a EuroQoL Child Task Force was established, and based on the recommendations made by the researchers involved in preliminary studies, a first international version, the EQ-5D-Y, was developed in 2007. (The EQ-5D-Y is available in a limited number of languages from the EuroQoL Executive Office. Contact userinformationservice@euroqol.org).
Alterations made to the standard EQ-5D included simplifying the language used, altering the layout of the VAS, and using 'no', 'some' and 'a lot' to describe the different levels of problems experienced. In addition, the 'confined to bed' option of the mobility domain was replaced with 'I have a lot of problems walking about'. Anxiety and depression were replaced with 'feeling worried, sad or unhappy'. Papers are in preparation that outline the development [Nora Wille, all members of the task force (Gouke Bonsel, Kristina Burstrom, Gulia Cavrini, Ann Charlotte Egmar, Wolfgang Greiner, Narcis Gusi, Michael Herdman, Jennifer Jelsma, Paul Kind, Luciana Scalone) and Ulrike Ravens-Sieberer, Development of a child-friendly EQ-5D: the EQ-5D-Y international version] and the psychometric properties of the instrument [Ulrike Ravens-Sieberer, Nora Wille, all members of the task force (Gouke Bonsel, Kristina Burstrom, Gulia Cavrini, Ann Charlotte Egmar, Narcis Gusi, Michael Herdman, Jennifer Jelsma, Paul Kind, Luciana Scalone) and Wolfgang Greiner Psychometric properties of the EQ-5D-Y international version].
The primary aim of this study was to compare the performance of the two instruments within a population of high school children in South Africa. A second aim was to determine whether the two instruments could be used interchangeably with the older children or if they give different results. The P specific objectives were as follows:
(1) To compare the performance of the standard EQ-5D instrument with that of the EQ-5D-Y with regard to number of omissions. (2) To establish whether sex and grade impact performance of each instrument. (3) To explore the ability of the domains and VAS to discriminate between existing groups, for example between boys and girls, and between learners with long-standing illnesses and learners without longstanding illnesses, by comparing the responsiveness of the two versions. (4) To compare the results of the two instruments to see whether they are equivalent.
Methodology Participants
A descriptive, cross-sectional analytical study design was used. A sample of convenience of school children in grade 8-11 from an English medium school in a middleclass area of Cape Town was identified. All children in these grades were included in the study, provided they were present at school on the day the information was gathered.
Instrumentation
The standard adult EQ-5D and the EQ-5D-Y as approved by the EuroQoL Child Task Team were used. A demographic and health status questionnaire was compiled using questions from different sources. To obtain more information on the physical health state of the respondent, the following question concerning longstanding illness, disability or medical condition was included: 'Do you have a long-term illness, disability, or medical condition (like diabetes, arthritis, allergy or cerebral palsy) that has been diagnosed by a doctor?' ('Yes'/'no'). This question was drawn from the Health Behaviour in School-aged Children study in 2005/2006, and was adapted from the Finnish and Canadian Health Behaviour in School-aged Children national surveys (HBSC) (West and Sweeting, 1996) .
Procedure
Ethical approval was obtained from the University of Cape Town Medical Ethics Committee and the Department of Education to conduct the study. After piloting the instrument on 10 children, the questionnaires were distributed to the school involved. Half of the questionnaire packs contained the standard EQ-5D and half contained the EQ-5D-Y. These were shuffled and distributed by the class teachers in approximately equal proportions to each grade, during school time. The learners were given the options of not participating or of filling in the questionnaires without assistance from the teachers. The booklets also contained the consent letters for the parents, which the learners detached and took home to be completed. Each booklet was coded so as to ensure anonymity of the learner completing the questionnaires. Once the informed consent was obtained, the questionnaire with the corresponding number was included in the analysis. The consent forms and booklets were collected from the school a week after the date of issue.
Statistical analysis
The w 2 test was used to compare the demographic characteristics of the group that filled in the EQ-5D-Y and the group that filled in the standard EQ-5D instrument. It was also used to compare the responses to the different domains in each instrument, after collapsing some problems and severe problems into a single category to allow for the small number of severe responses. A t-test and analysis of variance (ANOVA; metric data) and the Mann-Whitney U test (ordinal data) were used to determine whether there was any significant difference in the mean scores or the ranking of the VAS scores and ages of the learners between the standard EQ-5D and the new EQ-5D-Y, between different classes, between girls and boys and between those who have a health condition and those who do not.
Results

Demographic details
Parental consent was obtained from 523 children, with 34 actively refusing. No child refused to take part in the study, although one child did not fill in any information and was excluded. The mean age of the respondents was 15.5 years (SD = 1.3, range = 13.00-19.17) and 50% were female. Nine of the questionnaires had incomplete demographic information. The distribution according to grade and age is given in Table 1 .
The school used English as the medium of instruction, and 92% of the respondents were first language English speakers. Twenty-one percent of the respondents reported a health condition, and these are listed in Table 2 . The most common conditions were different types of allergies and asthma, present in 5-7% of the respondents. The school is in an affluent area of Cape Town and, although not asked for reasons of confidentiality, it is unlikely that any family was in a poor financial state.
The standard EQ-5D instrument was filled in by 263 respondents, and 259 filled in the EQ-5D-Y. There was no significant difference in the mean ages (t = -0.158; d.f. = 515; P = 0.87). Similarly, the distribution of grade was not different between the groups (w 2 = 0.267; d.f. = 3; P = 0.79). In the EQ-5D-Y group, 19% of children reported a long-term disability compared with 21.5% in the standard group. This was not significantly different (w 2 = 0.495; d.f. = 1; P = 0.48).
Missing responses
The results of the two groups with regard to the five dimensions of the EQ-5D are given in Table 3 . The difference in proportions reporting incorrect answers was significant (w 2 = 9.404; d.f. = 1; P = 0.002), with six children missing out at least one domain on the EQ-5D-Y and 22 respondents missing out at least one section of the standard instrument. Three children reported being confined to bed in the standard EQ-5D, which was clearly incorrect.
In Table 4 , it can be seen that all the missing responses to the EQ-5D-Y version concerned the youngest grade. For those who answered the standard EQ-5D instrument, there was a grade differential, in that in each dimension the two younger grades contributed approximately 60% of the missing responses.
Nine children (4.6%) in the EQ-5D-Y group and 45 (17.1%) in the standard group did not fill in the VAS score. The difference in these proportions was significant (w 2 = 26.159; d.f. = 1; P < 0.001). A grade differential was noted in that a combined 32% of Grade 8 omitted the VAS compared with 11% of Grade 11 children (Table 5) .
Comparison between instruments
There were significant associations between responses and groups in the domains of mobility, self-care and Owing to small numbers, categories of some and severe problems were collapsed for the wanxiety/depression, and the children who filled in the EQ-5D-Y version reported more problems (Table 3 ).
The mean VAS score for the EQ-5D-Y was 77.3 (SD = 15.7) and 74.6 (SD = 16.1) for the EQ-5D. A histogram of the responses (Fig. 1) indicates that more children (41%) scored their health status between 80 and 100 on the EQ-5D-Y version compared with the standard instrument (31%).
A multifactorial ANOVA with the VAS as dependent variable revealed that the effects of sex and grade were each significant, but that the version group did not make a difference ( Fig. 2 ; Table 6 ). Similarly, a multifactorial ANOVA with the VAS as dependent variable revealed that the mean score of those reporting a disability (76.8, SD = 15.7) was significantly higher than that of those without a disability (73.4, SD = 16.3), whereas the influence of the instrument group was not significant (for those with a disability: EQ-5D = 71.7, SD = 16.2; EQ-5D-Y 74.6, SD = 16.4) ( Table 7 ).
Discussion
The sample was representative of middle-class high school children in South Africa who are taught in the medium of English, and the results could be generalized to similar groups elsewhere. The groups receiving the two instruments did not seem to differ in terms of demographical or medical characteristics. The large number of children reporting allergies and asthma indicates that these are the primary health problems facing this group of South African children. A high number of children reported having 'some' or 'a lot of' pain and discomfort and anxiety/depression. A higher proportion of affected responses in these domains is a constant feature of the standard EQ-5D, and is reported in several studies (Dolan, 1997; Jelsma and Ferguson, 2004) . The results are equivalent to the 30-40% reported in these domains in adult studies (Dolan, 1997; Jelsma et al., 2002) , although the pain domain response was exceptionally high in the EQ-5D-Y version. It would appear that high school is a stressful time for adolescents, particularly young women, as they prepare for adult life, and this is reflected in these responses.
The first objective was to establish whether there was a difference in the performance of the standard EQ-5D and EQ-5D-Y with regard to missing responses. The EQ-5D-Y version was clearly superior in that a significantly smaller proportion of children filled in the instruments with no missing responses. This was true of both the domains and the VAS scores. All the missing domain responses on the EQ-5D-Y and almost all the missing VAS responses were from Grade 8. The grade differential was not as obvious in the standard EQ-5D, but again, children in the younger grades did turn in a greater proportion of missing answers than the older children. In addition, approximately one-fifth of children in the younger grades did not fill in the adult VAS. It would appear that the standard EQ-5D should be used with caution in children below the age of 16 years.
Those who did fill in the items gave responses that would seem to be consistent with other studies in which older girls usually report a worse HRQoL (Torsheim et al., 2006) . The VAS discriminated between boys and girls, and between those in the lower and higher grades, but there was no difference in performance of either instrument in this regard. The difference between the VAS of those with and without long-term disabilities is expected, and supports the discriminative validity of the instruments, although neither version showed superior discriminatory power.
It is not immediately clear why a larger number of children reported some problems in the mobility, selfcare and pain/discomfort dimensions in the EQ-5D-Y version. With regard to the mobility dimension, it might be that 'confined to bed' is such a severe state that the respondents did not regard 'some' problems as being half way between the levels. In the case of anxiety/depression, more children might have understood 'some' better that the word 'moderate' in the Adult version and felt more confident in ticking this option. The EQ-5D-Y version might be superior in that the response categories are not as extreme and respondents are more able to judge their health states as being intermediate between the 'no' and 'a lot' categories. There is nothing to suggest that the two groups differed in their health status, and the apparent paradox that the EQ-5D-Y reported more problems and yet gave a higher VAS score indicates that children do respond differently to the phrasing of the two instruments. Altering the most severe category from 'confined to bed' or 'unable to do' to having 'a lot of problems' seems to lower the threshold for the middle response option. In addition, respondents to the EQ-5D-Y seemed to use the higher values more, but the reason for this is unclear. It would appear that the two instruments should not be used interchangeably.
Conclusion and recommendations
The EQ-5D-Y version performed better than the standard EQ-5D, particularly in the youngest children, and should be used in preference in primary and early secondary school. The standard EQ-5D should not be used in children younger than 16 years, as the number of missing responses was high and its use might result in biased data. The EQ-5D-Y version should also be used with caution in children below 14 years of age, as there were several missing responses in this age group.
The two instruments seem to give different results and should be considered two different instruments. Consequently, researchers who wish to make comparisons between results obtained using the two versions should note these discrepancies. It is clear that all adult HRQoL instruments need to be adapted and tested before being used with a paediatric population. 
